Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.087; data-to-parameter ratio = 16.4.
In the title compound, C 4 H 9 N 2 O 3 + ÁNO 3 À , alternatively called (1RS)-2-carbamoyl-1-carboxyethanaminium nitrate, the asymmetric unit comprises one asparaginium cation and one nitrate anion. The strongest cation-cation O-HÁ Á ÁO hydrogen bond in the structure, together with other strong cation-cation N-HÁ Á ÁO hydrogen bonds, generates a succession of infinite chains of R 2 2 (8) rings along the b axis. Additional cation-cation C-HÁ Á ÁO hydrogen bonds link these chains into twodimensional layers formed by alternating R 4 4 (24) and R 4 2 (12) rings. Connections between these layers are provided by the strong cation-anion N-HÁ Á ÁO hydrogen bonds, as well as by one weak C-HÁ Á ÁO interaction, thus forming a threedimensional network. Some of the cation-anion N-HÁ Á ÁO hydrogen bonds are bifurcated of the type D-HÁ Á Á(A 1 ,A 2 ).
Related literature
dl-Asparagine has been used in growth media for bacteria, see : Gerhardt & Wilson (1948) ; Palleroni et al. (1973) ; Wagtendonk et al. (1963) . For related structures, see Aarthy et al. (2005) ; Anitha et al. (2005) ; Arnold et al. (2000) ; Flaig et al. (2002) ; Kartha & de Vries (1961) ; Ramanadham et al. (1972) ; Smirnova et al. (1990) ; Verbist et al. (1972) ; Wang et al. (1985) ; Weisinger-Lewin et al. (1989) ; Yamada et al. (2007) . For hydrogen bonding, see: Desiraju & Steiner (1999) . For hydrogen-bond morifs, see: Bernstein et al. (1995) ; Etter et al. (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis CCD (Oxford Diffraction, 2008 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2008) ; data reduction: CrysAlis RED; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
Technical support (X-ray measurements at SCDRX) from Université Henry Poincaré, Nancy 1, is gratefully acknowledged.
DL-Asparaginium nitrate
N. Moussa Slimane, A. Cherouana, L. Bendjeddou, S. Dahaoui and C. Lecomte Comment DL-asparagine, the racemic melange of the aparagine L and D-enantiomers, has been used in growth-media for bacteriagrowth such as Brucellae (Gerhardt & Wilson, 1948) , Pseudomonas fluorescens (Palleroni et al., 1973) and lambda particles (van Wagtendonk et al., 1963) .
The crystal structures of the L-enantiomer compounds are reported most often, indeed, L-asparagine monohydrate, determined by X-ray or neutron diffraction, has been reported for the first time by Kartha & de Vries (1961) Recently, Yamada et al. (2007) reported the crystal structure of the anhydrous L-asparagine and Aarthy et al. (2005) reported the crystal structure of L-asparaginium nitrate.
In the present study, the single-crystal structure determination of anhydrous DL-asparaginium nitrate as a part of the work of our team is reported. The asymmetric unit is formed by the monoprotonated asparaginium cation ( The crystal structure is stabilized by O-H···O, N-H···O and C-H···O, cation-cation ( Fig. 2 ) and cation-anion (Fig. 3) hydrogen bonds. The O1-H1···O3 cation-cation hydrogen bond is the strongest one observed in the title structure at all (Tab. 1).
The O1-H1···O3 and N3-H5N···O2 cation-cation hydrogen bonds generate a succession of infinite chains composed of R 2 2 (8) rings that propagate in a zig-zagged way along the axis b (Fig. 4) . These chains are interconnected by C3-H4···O2
hydrogen bonds (Tab. 1), giving rise to two-dimensional cationic layers which are formed by a succession of alternating R 4 2 (12) and R 4 4 (24) rings (Fig. 4) . The former ring includes also N3-H5N···O2 while the latter O1-H1···O3 intermolecular hydrogen bonds (see Tab. 1). The cation-anion hydrogen bonds interlink the cationic layers into a three-dimensional network (Fig. 5) . Some of the cation-anion N-H···O hydrogen bonds are bifurcated of the type D-H···(A 1 ,A 2 ) (Desiraju & Steiner, 1999) .
The backbone conformation of the cation asparaginium is stabilized by the intramolecular N2-H2N···O3 interaction, with the S(6) motif (Bernstein et al., 1995) , between the O atom of the amide group as an acceptor and one of the H atoms of the -NH 3 group. The pertinent angle N2-H2N···O3 is quite acute (Tab. 1). A similiar intramolecular interaction is observed in L-asparaginium picrate and L-asparaginium nitrate (Aarthy et al., 2005) .
supplementary materials sup-2
In this study the graph-set suggested by Etter et al. (1990) and the quantitative graph set descriptor G a d (n) (Bernstein et al., 1995) are used in order to describe the hydrogen bonds in the title structure (Tab. 1). The unitary graph set is composed of ten motifs: N 1 = C(7)C(7)S(6)C(5)DDDDDD where C(7) applies for O1-H···O3 and N3-H5N···O2; S(6) for N2-H2N···O3 and C(5) for C3-H4···O2 while the rest of the motifs D refer to the cation-anion interactions.
Experimental
The title compound was prepared by heating of a mixture of DL-asparagine monohydrate of purity 98 % (Alfa Aesar) and nitric acid. This mixture was obtained by dissolution and agitation for 20 minutes of 0.75 g of the DL-asparagine monohydrate in 15 ml of water at 25°C followed by addition of 15 ml of 1 M nitric acid. Colourless needle crystals with approximate dimensions 0.30 x 0.20 x 0.10 mm were obtained by evaporation of the solution at room temperature in the course of a few weeks.
Refinement
All the H atoms were located in the difference electron density maps. All the H atoms attached to C were treated as riding with C-H = 1.00 Å (methine) or 0.99 Å (methylene) with U iso H = 1.2U eq C. The coordinate parameters of the H atoms attached to N or O were freely refined with U iso H = 1.2U eq N and U iso H = 1.5U eq O. Figures   Fig. 1 . The title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level 
